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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. Examiner notes the granted petition for revival on unintentional grounds. 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 
1.17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 7, 2002 has 
been entered. 

2. Applicants' amendment to 09/069,054 has been examined. Claims 1-39 
are pending. 

3. Applicants' amendment has been considered but is not persuasive. 

Drawings 

4. Figures 1A-1F, 2 and 3 should be designated by a legend such as -Prior 
Art- because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
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5. Although Applicants' asserted that corrected drawings had been 
previously submitted, there is no record of these papers. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Rejection of claims 1-3, 7-9 and 11-19 

7. Claims 1-3, 7-9 and 11-16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tavana et al., U.S. Patent 5,825,202 (hereinafter "Tavana). Tavana 
discloses an integrated circuit with field programmable and application specific logic 
areas and the interconnections used. 

8. Pursuant to claim 1, which recites an interface architecture in an 
integrated circuit, Tavana, Figs. 3-5 discloses interface architecture that is either mask- 
defined or FPGA programmable, comprising an FPGA portion of said integrated circuit 
having logic blocks. . .and interconnect conductors for programmable connections: 
Tavana, col. 2, II. 4-9, col. 5, II. 31-54; an ASIC portion having mask programmed logic 
circuits and interconnect conductors: Tavana discloses a mask-defined ASLA, col. 5, II. 
55-64; masked programmed dedicated interface tracks connected logic blocks in the 
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FPGA and mask programmed interconnect conductors in the ASIC portion: Tavana 
discloses mask-defined routing for interconnecting FPGA and ASLA (Fig. 3, # 20, #18). 

9. Pursuant to claim 2, wherein the interconnect conductors in the FPGA 
portion include local routing resources: Tavana discloses that local routing resources 
are included through the use of switch matrices, col. 5, II. 31-54; see also Fig. 3. 

10. Pursuant to claim 3, wherein interface buffers are disposed in series with 
said dedicated interface tracks between FPGA portions and ASIC portion: Tavana 
discloses the option of interconnection using buffer at col. 6, II. 34-64. 

11. Pursuant to claim 7, which further includes an FPGA-ASIC routing 
channel: Tavana, Fig. 2, col. 5, II. 13-21. 

12. Pursuant to claim 8, wherein the FPGA-ASIC routing channel is mask- 
programmable: See Tavana, Figs. 3-5, where the routing channel is field configurable 
and mask programmable, col. 6, II. 7-27; col. 7, II. 6-13. 

13. Pursuant to claim 9, wherein the FPGA-ASIC routing channel is field- 
programmable: See Tavana, Figs. 3-5 where the routing channel is field configurable 
and mask programmable, col. 6, II. 7-27; col. 7, II. 6-13. 

14. Pursuant to claims 11 and 14, which further includes a plurality of IO 
modules arranged on the perimeter of the IC: Tavana, Fig. 2, illustrates this limitation; 
see also col. 4, line 62 to col. 5, line 12. 

15. Pursuant to claim 12, wherein one or more of said IO modules are 
connected to said FPGA portion: Tavana, Fig. 2, col. 4, line 62 to col. 5, line 2. 
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16. Pursuant to claim 13, wherein one or more of said IO modules are 
connected to said ASIC portion: Tavana, Fig. 2, col. 4, line 62 to col. 5, line 2. 

17. Pursuant to claim 15, wherein one or more of said IO modules are 
connected to said FPGA-ASIC routing channel: Tavana, Figs. 4 and 5 illustrates this 
limitations, also see col. 6,, II. 18-64. 

18. Pursuant to claim 16, wherein the ASIC portion is adjacent to one side of 
said FPGA portion: This limitation is illustrated by Tavana, Figure 2. 

Claim Rejections - 35 USC § 103 

19. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

20. This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that the 
subject matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is advised 
of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in 
order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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Rejection of claims 17-19 

21. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tavana. Tavana discloses all the limitations of claim 1 , from which 
these claims depend but Tavana does not explicitly discloses the exact configuration 
relating to the placing of the ASIC portion with respect to the FPGA portion. However, 
Tavana discloses at least one side of the ASIC adjacent to the FPGA. It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
exercise their design prerogative and modify the design architecture of Tavana to 
facilitate a routing or timing objective by making the ASIC portion adjacent to two, three 
or four sides of the FPGA portion. 

Rejection of claims 4-6 

22. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavana as applied to claim 1, supra, in view of Bertolet et al., U.S. Patent 
5,671,432 ("Bertolet"). Tavana discloses all the limitations of claim 1 from which claims 
4-6 depends. Tavana fails to discloses the specific logic used for the discloses 
programmable I/O blocks. Bertolet discloses a programmable array having 
programmable logic cells, a programmable interconnect network and a programmable 
system. Bertolet teaches an advance I/O system capable of handling high logic 
densities peculiar to FPGA. It would have been obvious to one of ordinary skill in the art 
at the time of Applicants' invention to modify the teaching of Tavana with Bertolet to 
provide advanced circuitry for Tavana's dense combined FPGA/ASLA integrated circuit. 
(The citations reference Bertolet, unless otherwise stated). 
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23. Pursuant to claim 4, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexers, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
54b, 56b; a configurable register, said configurable register connected to each of said 
muxes: Bertolet, Fig. 6, details the muxes illustrated in Fig. 4. Bertolet Fig. 6, shows 
memory elements connected to each mux. Bertolet further teaches that the memory 
contains user programming information which is the same as configuration information, 
col. 8, 11.2-16. 

24. Pursuant to claim 5, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexers, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
54b, 56b; a memory store, said memory store connected to each of said muxes, 
Bertolet, Fig. 6, details the muxes illustrated in Figure 4. Bertolet Fig. 6, shows memory 
elements connected to each mux. Bertolet further teaches that the memory contains 
user programming information which is the same as configuration information, col. 8, II. 
2-16. 

25. Pursuant to claim 6, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexers, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
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54b, 56b; programmable elements, said programmable elements connected to each of 
said muxes: Bertolet, Fig. 6, details the muxes illustrated in Figure 4. Bertolet Fig. 6, 
shows memory elements connected to each mux; see also Bertolet, col. 8, II. 2-16 
which teaches that the memory contains user programming information. 

Rejection of claim 10 

26. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavana as applied to claim 1, supra, in view of Sharma et al., U.S. Patent 
5,878,051 ("Sharma"). 

27. Tavana discloses all the limitations of the claim from which claim 10 
depends. However, Tavana does not disclose the inclusion of JTAG buffers between 
the FPGA and the ASIC logic portions. Sharma discloses an FPGA which is 
reconfigured during a test mode to perform testing of an ASIC or other IC component, 
col. 2, II. 18-61. It would have been obvious to one of ordinary skill in the art to modify 
the teaching of Tavana with Sharma and use the IEEE JTAG standard to provide 
interface ports between the ASIC and the FPGA to enable testing of the FPGA-ASIC 
assemblage. 

28. Pursuant to claim 10, wherein there are JTAG buffers arranged between 
said dedicated interface tracks and ASIC portions: Sharma, Fig. 2, col. 5, II. 8-56; see 
also col. 8, II. 4-65. 

Rejection of claims 16-19 

29. Claims 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tavana in view of Applicant's admitted prior art. 
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30. Tavana discloses all the limitations of claim 1, from which claims 16-19 
depends but does not discloses the exact configurations relating to the placing of the 
ASIC portion with respect to the FPGA portion. Applicants 1 admitted prior art (AAPA) 
discloses these limitations and it would have been obvious to one of ordinary skill in the 
art to rely on, consider, and incorporate what is already well known prior art in 
determining further improvements. 

31. Pursuant to claim 16 wherein said ASIC portion is adjacent to one side of 
said FPGA portion: AAPA, Fig. 1A, 1B. 

32. Pursuant to claim 17 wherein said ASIC portion is adjacent to two sides of 
said FPGA portion: AAPA, Fig. 1C, 1D. 

33. Pursuant to claim 18 wherein said ASIC portion is adjacent to three sides 
of said FPGA portion: AAPA, Fig. 1C, 1D (including the side between the I/O and the 
FPGA and ASIC. 

34. Pursuant to claim 19 wherein said ASIC portion is adjacent to four sides of 
said FPGA portion: AAPA, Fig. 1E, 1F. 

Rejection of claim 20 

35. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tavana in view of the Aggarwal et al paper and Rush, U.S. patent 5,742,181. 

36. Tavana discloses all the limitations of claim 1 from which claim 20 
depends, but fails to discloses hierarchical design structures. The Aggarwal paper 
discloses routing architectures for hierarchical field programmable gate arrays. Rush 
discloses FPGAs with hierarchical interconnect structures. It would have been obvious 
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to one of ordinary skill in the art at the time of applicant's invention to modify Tavana 
with the Aggarwal paper and Rush and implement a hierarchical FPGA having the 
advantages of lower density and increased routing efficiency. 

37. Pursuant to claim 20, wherein the FPGA portion has a hierarchical design: 
The Aggarwal paper teaches FPGA hierarchical designs, pages 475-477. Rush 
teaches FPGAs or generally programmable atomic logic elements with a hierarchical 
interconnect structure, col. 4, line 10 to col. 13, line 8. 

Rejection of claims 21-23, 27-29, 31-36 

38. Claims 21-23, 27-29, 31-36 are rejected under 35 (JSC 103(a) as being 
unpatentable over Tavana in view of the Aggarwal paper and Rush. Tavana 
discloses an integrated circuit with filed programmable and application specific logic 
areas (ASLA) and the interconnections. Tavana does not teach hierarchical design 
structures. The Aggarwal paper discloses routing architectures for hierarchical field 
programmable gate arrays. Rush discloses FPGAs with hierarchical interconnect 
structures. It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Tavana with the Aggarwal paper and Rush and 
implement a hierarchical FPGA having the advantages of lower density and increased 
routing efficiency. 

39. Pursuant to claim 21 which recites an interface architecture in an 
integrated circuit, Tavana, Figs. 3-5 discloses interface architecture that is either mask- 
defined or FPGA programmable, comprising an FPGA portion of said integrated circuit 
having logic blocks. . .and interconnect conductors for programmable connections: 
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Tavana, col. 2, II. 4-9, col. 5, II. 31-54; an ASIC portion having mask programmed logic 
circuits and interconnect conductors: Tavana discloses a mask-defined ASLA, col. 5, II. 
55-64; masked programmed dedicated interface tracks connected logic blocks in the 
FPGA and mask programmed interconnect conductors in the ASIC portion: Tavana 
discloses mask-defined routing for interconnecting FPGA and ASLA (Fig. 3, # 20, #18). 

40. Pursuant to claim 22, wherein the interconnect conductors in the FPGA 
portion include local routing resources: Tavana discloses that local routing resources 
are included through the use of switch matrices, col. 5, II. 31-54; see also Fig. 3. 

41. Pursuant to claim 23, wherein interface buffers are disposed in series with 
said dedicated interface tracks between FPGA portions and ASIC portion: Tavana 
discloses the option of interconnection using buffer at col. 6, II. 34-64. 

42. Pursuant to claim 27, which further includes an FPGA-ASIC routing 
channel: Tavana, Fig. 2, col. 5, II. 13-21. 

43. Pursuant to claim 28, wherein the FPGA-ASIC routing channel is mask- 
programmable: See Tavana, Figs. 3-5, where the routing channel is field configurable 
and mask programmable, col. 6, II. 7-27; col. 7, II. 6-13. 

44. Pursuant to claim 29, wherein the FPGA-ASIC routing channel is field- 
programmable: See Tavana, Figs. 3-5 where the routing channel is field configurable 
and mask programmable, col. 6, II. 7-27; col. 7, II. 6-13. 

45. Pursuant to claims 31 and 34, which further includes a plurality of IO 
modules arranged on the perimeter of the IC: Tavana, Fig. 2, illustrates this limitation; 
see also col. 4, line 62 to col. 5, line 12. 
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46. Pursuant to claim 32, wherein one or more of said IO modules are 
connected to said FPGA portion: Tavana, Fig. 2, col. 4, line 62 to col. 5, line 2. 

47. Pursuant to claim 33, wherein one or more of said IO modules are 
connected to said ASIC portion: Tavana, Fig. 2, col. 4, line 62 to col. 5, line 2. 

48. Pursuant to claim 35, wherein one or more of said IO modules are 
connected to said FPGA-ASIC routing channel: Tavana, Figs. 4 and 5 illustrates this 
limitations, also see col. 6„ II. 18-64. 

49. Pursuant to claim 36, wherein the ASIC portion is adjacent to one side of 
said FPGA portion: This limitation is illustrated by Tavana, Figure 2. 

Rejection of claims 24-26 

50. Claims 24-26 are rejected under 35 USC 103(a) as being unpatentable 
over Tavana in view of the Aggarwal paper and Rush as applied to claim 21, 
supra, and further in view of Bertolet. 

51. Tavana in view of the Aggarwal paper and Rush discloses all the 
limitations of claim 21 but fails to disclose a programmable array. Bertolet discloses a 
programmable array having programmable logic cells, a programmable interconnect 
network and a programmable system. Bertolet teaches an advance I/O system capable 
of handling high logic densities peculiar to FPGA. It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the teaching of 
Tavana, Aggarwal and Rush with Bertolet to provide advanced circuitry for Tavana's 
dense combined FPGA/ASLA integrated circuit. (The citations reference Bertolet, 
unless otherwise stated) 
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52. Pursuant to claim 24, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexors, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
54b, 56b; a configurable register, said configurable register connected to each of said 
muxes: Bertolet, Fig. 6, details the muxes illustrated in Fig. 4. Bertolet Fig. 6, shows 
memory elements connected to each mux. Bertolet further teaches that the memory 
contains user programming information which is the same as configuration information, 
col. 8, II. 2-16. 

53. Pursuant to claim 25, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexors, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
54b, 56b; a memory store, said memory store connected to each of said muxes, 
Bertolet, Fig. 6, details the muxes illustrated in Figure 4. Bertolet Fig. 6, shows memory 
elements connected to each mux. Bertolet further teaches that the memory contains 
user programming information which is the same as configuration information, col. 8, II. 
2-16. 

54. Pursuant to claim 26, wherein the interface architecture includes an input 
buffer: Fig. 4, 60a and 60b; an output buffer said output buffer connected to said input 
buffer: Fig. 4, 58a, 58b; three multiplexors, two of said muxes connected to said output 
buffer and one of said muxes connected to said input buffer: Fig. 4, 52a, 54a, 56a, 52b, 
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54b, 56b; programmable elements, said programmable elements connected to each of 
said muxes: Bertolet, Fig. 6, details the muxes illustrated in Figure 4. Bertolet Fig. 6, 
shows memory elements connected to each mux; see also Bertolet, col. 8, II. 2-16 
which teaches that the memory contains user programming information. 

Rejection of claim 30 

55. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tavana in view of the Aggarwal paper and Rush as applied to claim 21, supra, and 
further in view of Sharma. Tavana in view of Aggarwal paper and Rush teaches the 
limitations of claim 21 from which this claim depends but does not disclose the inclusion 
of JTAG buffers between the FPGA and AASIC logic portions. Sharma discloses an 
FPGA which is reconfigured during a test mode to perform testing of an ASIC or other 
IC component, col. 2, II. 18-61 . It would have been obvious to one of ordinary skill in the 
art to modify the teachings of Tavana, the Aggarwal paper and Rush with Sharma and 
use the IEEE JTAG standard to provide interface ports between the ASIC and the 
FPGA to enable testing of the FPGA-ASIC assemblage. 

56. Pursuant to claim 30, wherein there are JTAG buffers arranged between 
said dedicated interface tracks and ASIC portions: Sharma, Fig. 2, col. 5, II. 8-56; see 
also col. 8, II. 4-65. 

Rejection of claims 36*39 

57. Claims 36-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavana in view of the Aggarwal paper and Rush as applied to claim 21 above and 
further in view of Applicant's admitted prior art (AAPA) . 
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58. Tavana in view of the Aggarwal paper and Rush discloses all the 
limitations of claim 21, from which claims 36-39 depends but does not discloses the 
exact configurations relating to the placing of the ASIC portion with respect to the FPGA 
portion. Applicants' admitted prior art (AAPA) discloses these limitations and it would 
have been obvious to one of ordinary skill in the art to rely on, consider, and incorporate 
what is already well known prior art in determining further improvements. 

59. Pursuant to claim 36 wherein said ASIC portion is adjacent to one side of 
said FPGA portion: AAPA, Fig. 1A, 1B. 

60. Pursuant to claim 37 wherein said ASIC portion is adjacent to two sides of 
said FPGA portion: AAPA, Fig. 1C, 1D. 

61. Pursuant to claim 38 wherein said ASIC portion is adjacent to three sides 
of said FPGA portion: AAPA, Fig. 1C, 1D (including the side between the I/O and the 
FPGA and ASIC. 

62. Pursuant to claim 39 wherein said ASIC portion is adjacent to four sides of 
said FPGA portion: AAPA, Fig. 1E, 1F. 

Remarks 

63. Applicants 1 arguments have been fully considered but remains 
unpersuasive. With respect to the rejections under 35 USC 102, Applicants primarily 
assert that Tavana does not teach Mask programmed dedicated interface tracks. 
Examiner has provides the pertinent citations for this limitation, supra, and further cites 
Tavana, col. 6, lines 18-27 as disclosing this limitation. 
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Conclusion 

64. This is a continued examination of applicant's earlier Application No. 
09/069,054. All claims are drawn to the same invention claimed in the earlier 
application and could have been finally rejected on the grounds and art of record in the 
next Office action if they had been entered in the earlier application. Accordingly, THIS 
ACTION IS MADE FINAL even though it is a first action (after RCE filing) in this case. 
See MPEP § 706.07(b). Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

65. Any inquiry concerning this communication or earlier communications 
should be directed to Examiner A.M. Thompson whose telephone number is (571) 272- 
1909. The Examiner can usually be reached Monday thru Friday from 8:00 a.m. to 4:30 
p.m.. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

66. Responses to this action should be mailed to the appropriate mail stop: 

Mail Stop 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
or faxed to: 

(571 ) 273-8300, (for all OFFICIAL communications Mended for entry) 



